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DETAILED ACTION 

Request for Continued Examination 

1 . The request for continued examination under 37 CFR 1.114, including the fee set 
forth in 37 CFR 1 .17(e) and a submission, filed on 1/4/10 is accepted. 

Status of Claims 

2. As of the amendment filed 1 2/1 0/09, no claims have been added or cancelled, 
and claims 1, 2, 10, and 12 have been amended. Therefore, claims 1-2 and 5-16 remain 
pending, with claims 1, 2, 10, and 12 being independent. 

Claim Objections 

3. Claim 12 is objected to because of the following informalities: it is unclear to 
which secondary IC structure (i.e. the first or the second) "substantially planar surface 
on the underside of said secondary IC structure" (line 7 of page 9) is referring. 
According to figure 7, it appears applicant was referring to said second secondary IC 
structure. Appropriate correction is required. 

Claim Rejections - 35 USC § 103 

4. Claims 1 , 5, 6, 8-1 0, and 1 3 are rejected under 35 U.S.C. 1 02(e) as anticipated 
by or, in the alternative, under 35 U.S.C. 103(a) as obvious over Subraya era/. (US 
2007/0210433). 
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As to claims 1, 5, 6 and 10 , Subraya teaches a ball grid array package 
(Fig. 3) comprising: 

• a base IC structure (51 ), the base IC structure comprising: 

a base substrate (52) having a first base substrate face (top surface of 
52), 

a second base substrate face (57) opposite to said first base substrate 
face (Fig. 3), 

a base substrate opening (56) extending between said first base substrate 
face and said second base substrate face (Fig. 3), 
a base conductor (58); 

• a first semiconductor chip (54), comprising: 

a first chip face (bottom surface of 54), 

a second chip face (top surface of 54) opposite to said first chip face (Fig. 
3), 

first bond pads (55) disposed over said base substrate opening (Fig. 3); 
a first plurality of wires (59) disposed to pass through said base substrate 
opening and electrically connecting said first bond pads to said base 
conductor (Fig. 3, p. 3, [0032]); 

• a secondary IC structure (71 ), comprising: 

a second substrate (72) having a first secondary substrate face (80), 

a second secondary substrate face (bottom surface of 72) opposite to said 

first secondary substrate face (Fig. 3), 
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a secondary opening (76) extending between said first secondary 
substrate face and said second secondary substrate face, and a 
secondary conductor (Fig. 3); 

• a second semiconductor chip (74), comprising: 

a first secondary chip face (bottom surface of 74), 

a second bond pad (75) disposed over said secondary opening (76, Fig. 3); 
and 

a second plurality of wires (79) electrically connecting said second bond pads 
to said secondary conductor through said secondary opening (Fig. 3, p. 3, 
([0032]); 

• a first encapsulant (90) filling said secondary opening (76) around said 
second plurality of wires (79) and covering said second secondary substrate 
face (bottom surface of 72), wherein said first encapsulant provides a 
structure that enables mounting of said secondary IC structure on said base 
IC structure (Fig. 3, [0028], mold 90 fills in the voids and air spaces between 
the two chips and thus enables mounting. That is, if one were to remove the 
ball bonds 81 (fig. 3), the mold 90 would still provide mounting support); and 

• a third plurality of wires connecting said secondary IC structure to said base 
IC structure (it is inherent that there is an electrical connection between the 
secondary IC structure and the Base IC structure. The use of "wires" is either 
inherent (balls 81 can be considered to be wires) or obvious (wires and balls 
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and pads are obvious variants of each other)); wherein said secondary IC 
structure is mounted on said base IC structure (Fig. 3). 

As to claim 8 , Subraya further teaches at least one additional of said 
secondary IC structure mounted over said first secondary chip face (Figs. 1 and 
2, p. p. 3, [0030]); and respective wires connecting a conductive portion of said at 
least one additional secondary IC structure to said base IC structure (Each of the 
IC structures are electrically connected using some sort of electrical contact 
(wires are an obvious choice), thus the additional IC structure is connected to the 
base structure either directly or indirectly). 

As to claim 9 , Subraya further teaches a thermal dissipation element 
disposed over said first secondary chip face (p. 3, [0033]). 

As to claim 13 , Subraya further teaches encapsulating at least part of the 
base IC structure and the first secondary IC structure (Fig. 3, p. 2, [0028]). 



5. Claims 1,7,10, and 1 1 are rejected under 35 U.S.C. 1 02(e) as anticipated by or, 
in the alternative, under 35 U.S.C. 103(a) as obvious over Lee et al. (US 7,005,316). 

As to claims 1, 7, and 10 , Lee teaches a ball grid array package (see title 
and abstract) comprising: 

• a base IC structure (110), the base IC structure comprising: 

a base substrate (120) having a first base substrate face (122) 

a second base substrate face (124) opposite to said first base substrate 

face (Fig. 1a), 
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a base substrate opening (126) extending between said first base 
substrate face and said second base substrate face (Fig. 1a), 
a base conductor (col. 5:21-26); 

• a first semiconductor chip (1 30), comprising: 

a first chip face (top surface of 130), 

a second chip face (bottom surface of 130) opposite to said first chip face 
(Fig. 1b), 

first bond pads (pads on active surface 132) disposed over said base 
substrate opening (Fig. 1a); 

a first plurality of wires (140) disposed to pass through said base substrate 
opening and electrically connecting said first bond pads to said base 
conductor (Fig. 1a, col. 5:21-26), 

• a secondary IC structure (110'), comprising: 

a second substrate (120') having a first secondary substrate face (124'), 
a second secondary substrate face (122') opposite to said first secondary 
substrate face (Fig. 1b), 

a secondary opening (126') extending between said first secondary 
substrate face and said second secondary substrate face, and a 
secondary conductor (Fig. 1b); 

• a second semiconductor chip (130'), comprising: 

a first secondary chip face (top surface of 130), said first secondary chip face 
is free of said molding compound (Fig. 1d), 
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a second bond pad (pads on active surface 132) disposed over said 
secondary opening (Fig. 1b); and 

a second plurality of wires (126') electrically connecting said second bond 
pads to said secondary conductor through said secondary opening (Fig. 1b, 
col. 5:21-26); 

• a first encapsulant (1 70) filling said secondary opening (1 26') around said 
second plurality of wires (140') and covering said second secondary substrate 
face (122'), wherein said first encapsulant provides a structure that enables 
mounting of said secondary IC structure on said base IC structure (Fig. 1d, 
mold 170 fills in the voids and air spaces between the two chips and thus 
enables mounting. That is, if one were to remove the ball bonds 150, the mold 
170 would still provide mounting support); and 

• a third plurality of wires connecting said secondary IC structure to said base 
IC structure (it is inherent that there is an electrical connection between the 
secondary IC structure and the Base IC structure. The use of "wires" is either 
inherent (balls 150 can be considered to be wires) or obvious (wires and balls 
and pads are obvious variants of each other, and Figs. 3 and 4 of Lee 
teaches reducing the height of the stack as much as possible)); wherein said 
secondary IC structure is mounted on said base IC structure (Fig. 1d). 

As to claim 11 . Lee further teaches said encapsulating step comprises first 
encapsulating said first secondary IC structure (170, col. 6:30-34) and 
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subsequently encapsulating said base IC structure and said first secondary IC 
structure, together with said first and second plurality of wires (186, col. 7:37-39). 



6. Claim 2 is rejected under 35 U.S.C. 103(a) as obvious over Subraya et al. (US 
2007/0210433) in view of Ho (US 2001/0016370). 

As to the beginning part of claim 2 , rejection of claim 1 above applies. As 
to the remaining portion of claim 2 , Subraya further teaches: said base substrate 
further comprises a plurality of vias extending between said first base substrate 
face and said second base substrate face (Fig. 3) and said base conductor 
extends through said vias (p. 3, [0033], although the base conductor is not 
explicitly stated as extending through the vias, conductors are used for making 
the interconnections between the IC structures and it is very well known to run 
wiring/plugs through vias, thus it would have been obvious if not inherent to 
extend the base conductors through the vias so as to connect the structures 
using as little real estate as possible). 

Subraya does not teach said base substrate further comprises a layer of 
solder mask disposed on portions of said first and second chip faces. However, 
Ho teaches the use of a solder mask for applications involving wire bonds (p. 4, 
[0064]). Therefore, it would have been obvious to one of ordinary skill in the art at 
the time the invention was made to use the solder mask of Ho with the base 
substrate of Subraya so as to protect the device from excessive or misdirected 
solder. 
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Allowable Subject Matter 

7. Claims 1 2 and 1 4-1 6 are allowable. The following is an examiner's statement of 
reasons for allowance: The prior art taken either singularly or in combination fails to 
anticipate or fairly suggest the limitations of the claims listed above in such a manner 
that a rejection under 35 U.S.C. 102 or 103 would be proper. 

In particular, Subraya teaches stacking and electrically connecting a plurality of 
chips but specifically teaches a single underfill molding step to encapsulate the entire 
stack. In fact, Subraya specifically states "Different kind of chip arrangements can be 
used at a time to provide the stacked device as long as the chip arrangements are not 
encapsulated by a mold or a similar encapsulation material prior to their stacking". 
Claim 12 states mounting a prior encapsulated chip onto the stack (page 9, line 8 of 
current amendment), which Subraya specifically teaches against. Thus, it would not 
have been obvious to modify Subraya to meet these claim limitations. 

Lee teaches an underfill molding/encapsulating step in a stacked chip 
environment, and this step can be performed in two steps (170 and 186, col. 6:30-34 
and col. 7:37-40, Fig. 1d). However, Lee teaches these two underfill steps are 
performed after the substrates have been mounted. Claim 12 (lines 8 and 9 of page 9 of 
the current amendment) states "Mounting the substantially planar surface of said 
encapsulant to said first secondary IC structure". That is, claim 12 requires the planar 
surface to exist prior to mounting. Lee teaches molding/encapsulating after the 
substrates have been mounted, and thus does not meet this claim limitation. 
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Claims 14-16 are allowable at least because they depend from claim 12. 

Any comments considered necessary by applicant must be submitted no later 
than the payment of the issue fee and, to avoid processing delays, should preferably 
accompany the issue fee. Such submissions should be clearly labeled "Comments on 
Statement of Reasons for Allowance." 

Response to Arguments 

8. Applicant's arguments with respect to claims 1-2 and 5-16 have been considered 
but are moot in view of the new ground(s) of rejection. 

Conclusion 

9. Any response to this Office Action should be faxed to (571 ) 273-8300 or mailed 
to: 

Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Hand-Delivered responses should be brought to: 
Customer Service Window 
Randolph Building 
401 Dulany Street 
Alexandria, VA 22313 
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Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to KAREN M. KUSUMAKAR whose telephone number is 
(571) 270-3520. The examiner can normally be reached on Mon - Thurs 7:30a - 5:00p 
EST. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Ha Nguyen can be reached on 571-272-1678. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



IK. M. K.I 

Examiner, Art Unit 2829 
1/27/2010 

/Ha T. Nguyen/ 

Supervisory Patent Examiner, Art Unit 2829 



